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Projecting Future Climate - GCMSs

Climate Models Observed GCM.Precip;
Precip,,mm/d mm/d
(GCMs) Necessary -

These have biases

— Spatial resolution

— Parameterization

— eftc. 4 2

At mapproprlate scale SR
for most Impact .
analys|s




Need for Downscaling

Dynamic

— Better representation of terrain A T 50 x 3750
captures local processes and
feedbacks

— Computationally expensive
— Still contain biases

Statistical
— Assumes stationary transfe

Regional Climate Model
Resolution e.g. 50km
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BCSD Method = “BC”’

At each grid cell for “training” period,
develop monthly CDFs of P, T {0]
— GCM
— Observations (aggregated 10" GCM scale)
— Obs are from Mau‘r’er et al. [2002] °

Use quantlle mappmg to ensure

monthly statlstlcs (at GCM scale)

-

match .
Appiy same quantllefm
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BCSD I\/Iethod ~SD?”
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BCSD is Computationally Parsimonious

PCMDI CMIP3 archive of global projections
New archive of 112 downscaled GCM runs
gdo4.uclinl.org/downscaled_cmip3_projections . &

o-:'v. N

.\ -t
Allows quick analysis of multi-model ensemb,tes: Pom e

‘,‘/ '\"‘

Downscaled Climate Projections Archive
Dats Retneval Custom

The foem Balow permds retmial of dats subsets sccordng 10 user salections for vanables, models, eesnions sceninos, b pencds, geographecel ar 14068 v statintcal cutpud, and output
format. Submussions are constrained 50 that retneval requests dom:( xcoed approximately 2 ggabytes per requ u(\m responds 10 user sel lecl»oml »o(x wﬂﬂb« the specded request is withn

this s2e constraint) Requests are quesed & LLNL Geesn Dats Oay icc;coc #ing Whan reqaest has been processed sad made ready for downlosd, user it notifed via el submited in the form
telow.
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Subme Reguest No Analysis 0 0 0
Sttstics 0 0 0

Varlables & Projections Terporal & Spatisl Extest Optices & oo Tosls

Variables ?
U Peeciptation Rate (mmvday)
[ Surface Air Temperature (deg C)

Emissions Scenarios, Climate Models and Runs ?
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Similar to US archive
Allows probabilistic

Minimum

representation of : S SV 24T A
projections S
Captures variability G PV, PV G

among GCMs

http://www.engr.scu.edu/
~emaurer/global data/

http://climatewizard.org/ %

Median

60 %tile

80 %tile

Maximum

Projected Annual Precipitation Change (%)
2070-2099 Compared to 1961-1990 Baseline
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source:Gityetz'etali-PloS, aecepted |



Need for enhanced downscaling

NCEP Reonalysis Temperature Anomalies

Some impacts due to
changes at short time
scales

Heat waves
Flood events
BCSD limited -




Constructed Analogues

Given daily
GCM anomaly
Library of previously WA

observed anomaly Coarse resolution
patterns: analogue:

. Analogue is

o2 linear
. combination of
best 30, 0bserved
b »{“: ﬁ A .




Can CA improve daily downscaled
projections?

Downscaled NCEP-NCAR Reanaly5|s for
1950-1999 SRS

Use 1950-1976 as “obser\ied”

1977-1999 as “projected’

Monthly skill in repr@ducmg Reana SISP
and T is h|gh for Q@tb;meth()ds . ooy




Daily Temperature Extremes

CA able to recover
Reanalysis skKill

Winter Cool Extremes

(10 %tile daily-T)-js




Daily Skill: Dry Extremes

20th percentile winter P
r2 values shown
90% confidence line

Low skill for both methods

— Daily large-scale data cannot
counter lack of skill, poor
relationship between scales

Difficulty: downscaIL ydry -
extremes :

Dry Extremes (20 %tile daily P)

analogues analogues-besd
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Peak Flow Differen

»Most sites comparable for both methods and Obs.

=Tuolumne R and Colorado R worse with CA than
BCSD

*Room for improvement?
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Differences between BCSD and CA

CA uses daily GCM data; BCSD uses
monthly w/random resampllng to produce
daily values AN

BCSD explicitly corrects fef systematlc
GCM biases based on hIStOI’IC GCM

performance.
CA corrects mean blas (usmg anomn
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_ooking In detail at one.GCM cell

At high and low extremes, reanalysis exhibits
bias

Accounting for bias in mean aloners msufﬁment
Improvement: Bias correct daﬂy GCI\/I data prior

to CA: BCCA

Since BCCA Is bias corrected no need to
anomalize ' :

Cumul. Non-exceedence prob. &

0.0 0.2 04 0.6 0.8 1.0 3.2 3.6 4.0 44 48 |

(Precip)'2,mm12 (Precip)'2,mm'2 (Precip)'2,mm12 |




Schematic of Procedures

BCSD CA BCCA
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Effect of BCCA on Peak Streamflow

Improvement with BCCA at
most sites
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Effect of BCCA

Compared to CA, BCCA improves:

— simulation of annual flow volumes N
— Simulation of flood peaks AT D
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Improvement on BCCA

OBS BCCA OBS BCCA BC OBS

Downscaling evidently BCCA-BC
introduces additional

bias

Precipitation intensity

has low bias

Potential solution:
second bhias correction

after downscaling

As before, use
1950-1976 for
training, 197_7 1999 as -
“prOJected” o

Bias Correction
(daily)
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x X
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Conclusions

Statistical downscaling has skill, espeually
at monthly level

Some daily skill from large gG’CM) scale
can be translated to reglenalllocal scale

Bias-correction of Iarge sca‘le S|gna|
Improves Skl|| ‘ e

ybe POSS "







